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(57) ABSTRACT

A lighting fixture includes a housing defining a longitudinal
axis, a lamp carriage assembly disposed inside the housing
and supporting one or more lamps parallel with the longitu-
dinal axis, and a motor coupled between the housing and the
lamp carriage assembly and operative for pivoting the lamp
carriage assembly relative to the housing about a pivot axis of
the lamp carriage assembly. A method of operating the light-
ing fixture includes (a) causing a lamp carriage assembly
disposed inside the housing to be in a home position and
outputting light in response to illumination of the one or more
lamps of the lamp carriage assembly, and (b) causing the lamp
carriage assembly to pivot about its pivot axis thereby redi-
recting where the light output by the lamp carriage assembly
travels in response to the illumination of the one or more
lamps of the lamp carriage assembly.
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1
MOTORIZED LIGHTING FIXTURE WITH
MOTOR AND LIGHT DIMMING CONTROL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to lighting fixtures for plaster/
drywall ceilings and dropped ceilings and, more particularly,
to lighting fixtures that include directionally adjustable light-
ing.

2. Description of Related Art

Dropped ceilings are well known in the art as secondary
ceilings that are hung below a main (structural) ceiling.
Dropped ceilings are also referred to as a drop ceiling, false
ceiling, or suspended ceiling, and are utilized widely in mod-
ern construction and architecture.

It is well known in the art for dropped ceilings to include
one or more lighting fixtures that are supported by the grid-
work of the dropped ceiling in a plenum space defined in the
area above the dropped ceiling.

Plaster or drywall ceilings are also known in the art to
include one or more lighting fixtures supported in one or more
spaces above the ceilings, typically between joists that define
the support structure of the plaster or drywall ceiling.

Heretofore, such lighting fixtures were configured to direct
light in a single direction into a room below the ceiling. There
is, however, a need in certain applications, such as, without
limitation, video conferencing, distance learning, telemedi-
cine, internet video streaming, and non-traditional studio
environments, where directional control of the light output by
a lighting fixture disposed in a ceiling would be desirable.

SUMMARY OF THE INVENTION

The invention is a lighting fixture comprising: an elongated
housing (desirably an elongated housing that defines a longi-
tudinal axis); at least one lamp carriage assembly (desirably
an elongated lamp carriage assembly) disposed inside the
housing and supporting one or more lamps (desirably parallel
with the longitudinal axis of the housing); and at least one
motor coupled between the housing and the lamp carriage
assembly and operative for pivoting the lamp carriage assem-
bly relative to the housing about a pivot axis of the lamp
carriage assembly. Desirably, the pivot axis of the lamp car-
riage assembly runs parallel with the longitudinal axis of the
housing.

The motor can be operative for pivoting the lamp carriage
assembly under the control of a controller which controls the
motor via wired, or wireless, or both wired and wireless
communication.

The motor can be operative for pivoting the lamp carriage
assembly about its pivot axis in a first direction, a second
direction, or both the first and second directions.

Two lamp carriage assemblies can be disposed side-by-
side in the housing. Each lamp carriage assembly can be
pivotable about its pivot axis in a first direction, a second
direction, or both the first and second directions indepen-
dently of any other lamp carriage assembly. Two motors can
be coupled between the two lamp carriage assemblies and the
housing, with each motor coupled between one of the lamp
carriage assemblies and the housing.

The lighting fixture can further include: a lamp holder
coupled to the lamp carriage assembly and supporting the one
or more lamps in fixed relation to the lamp carriage assembly;
and a reflector disposed in the lamp carriage assembly such
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2

that light output by at least one of the one or more lamps is
directed by the reflector away from an interior of the lamp
carriage assembly.

Each lamp can comprise one of the following: an elongated
fluorescent lamp supported by the lamp carriage assembly
(desirably with a longitudinal axis of the fluorescent lamp
parallel with the longitudinal axis of the housing); and/or a
plurality of light emitting diodes (LEDs) supported by the
lamp carriage assembly (desirably in a direction along the
longitudinal axis of the housing).

At least one of the one or more lamps can be a fluorescent
lamp. The lighting fixture can further include a fluorescent
lamp ballast disposed in the housing and electrically coupled
to the fluorescent lamp.

The housing can be a rectangular box-like structure having
an open side. The lamp carriage assembly can support the one
or more lamps to output light via the open side of the housing.
Desirably, the one or more lamps output light through the
open side of the housing via a lens. The lens can be coupled
with the lamp carriage assembly and pivot with the lamp
carriage assembly in response to the motor pivoting the lamp
carriage assembly relative to the housing about the pivot axis
of'the lamp carriage assembly.

The invention is also a lighting method that utilizes a light-
ing fixture comprising a housing that desirably defines a
longitudinal axis, at least one lamp carriage assembly dis-
posed inside the housing and supporting one or more lamps,
desirably parallel with the longitudinal axis of the housing,
and at least one motor coupled between the housing and the
lamp carriage assembly and operative for pivoting the lamp
carriage assembly relative to the housing about a pivot axis of
the lamp carriage assembly that desirably runs parallel with
the longitudinal axis of the housing. The lighting method
comprises: (a) causing a first motor to maintain a first lamp
carriage assembly disposed inside the housing in a first posi-
tion outputting light in response to illumination of the one or
more lamps of the first lamp carriage assembly; and (b) fol-
lowing step (a), causing the first motor to pivot the first lamp
carriage assembly about its pivot axis thereby redirecting
where the light output by the first lamp carriage assembly is
directed in response to the illumination of the one or more
lamps of the first lamp carriage assembly.

The method can further include (c) causing the first motor
to further pivot the first lamp carriage assembly about its pivot
axis thereby further redirecting where the light output by first
lamp carriage assembly is directed in response to the illumi-
nation of the one or more lamps of the first lamp carriage
assembly. In step (c), the first lamp carriage assembly can be
pivoted back to the first position.

In step (b) or step (c), the lamp carriage assembly can be
pivoted about its pivot axis in the clockwise direction or the
counterclockwise direction.

The lighting method can further include: (c) causing a
second lamp carriage assembly disposed inside the housing to
pivot about its pivot axis thereby redirecting where the light
output by the second lamp carriage assembly is directed in
response to the illumination of the one or more lamps of the
second lamp carriage assembly, wherein the second lamp
carriage assembly is pivoted in the same or a different direc-
tion than the first lamp carriage assembly, and the second
lamp carriage is pivoted by the first motor or a second motor.

The invention is also a lighting fixture comprising: a hous-
ing defining an axis; a first lamp carriage assembly supported
inside the housing for pivoting about a pivot axis of the first
lamp carriage assembly that is parallel with the axis of the
housing; one or more lamps carried by the first lamp carriage
assembly; and a first motor coupled between the housing and
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the first lamp carriage assembly and operative for pivoting the
first lamp carriage assembly relative to the housing about the
pivot axis of the first lamp carriage assembly.

A second lamp carriage assembly can be supported inside
the housing for pivoting about a pivot axis of the second lamp
carriage assembly that is parallel with the axis of the housing.
One or more lamps can be carried by the second lamp carriage
assembly. A second motor can be coupled between the hous-
ing and the second lamp carriage assembly and operative for
pivoting the second lamp carriage assembly relative to the
housing about the pivot axis of the second lamp carriage
assembly.

Each lamp carriage assembly can be pivoted about its pivot
axis in a first direction, a second direction, or both the first and
second directions independently of the other lamp carriage
assembly.

The lighting fixture can further include a controller for
controlling the operation of the first motor, or the second
motor, or both the first and the second motors via wired, or
wireless, or both wired and wireless communication.

Lastly, the invention is a lighting fixture control method
that comprises: (a) providing a control system that is pro-
grammed to control a plurality of lighting fixtures, wherein
each lighting fixture comprising a housing, at least one lamp
carriage assembly disposed inside the housing and supporting
one or more lamps, and at least one motor coupled between
the housing and the lamp carriage assembly, said motor
operative for pivoting the lamp carriage assembly relative to
the housing about a pivot axis of the lamp carriage assembly;
and (b) the control system receiving an input that causes the
control system to (1) activate said motors to pivot the lamp
carriage assemblies, (2) adjust the light output by the lamps,
or (3) both.

Step (b) can include two or more of the lamp carriage
assemblies being pivoted to direct light output by the lamps
thereof in the same or different directions.

The method can further include: (c¢) the control system
receiving another input that causes the control system to (1)
activate said motors to further pivot the lamp carriage assem-
blies, (2) further adjust the light output by the lamps, or (3)
both.

Adjusting the light output by the lamps in step (b) can
include the control system adjusting the output of one or more
lamps to be fully on, fully off, or partially on.

Step (b) can include: (b)(1) displaying on a visual display
a first icon representing a lighting fixture that is under the
control of the control system; (b)(2) in response to selection
of the first icon, displaying a second icon on the visual dis-
play, wherein the second icon includes a virtual control
related to either pivoting of the lamp carriage assembly of the
lighting fixture represented by the first icon or an amount of
light output by the one or more lamps of the lamp carriage
assembly of the lighting fixture represented by the first icon;
and (b)(3) adjusting the virtual control whereupon either the
lamp carriage assembly of the lighting fixture represented by
the first icon pivots or the amount of light output by the one or
more lamps of the lamp carriage assembly of the lighting
fixture represented by the first icon changes.

Step (b) can include: (b)(1) displaying on a visual display
an icon representing a scene; and (b)(2) in response to select-
ing the icon, the control system controlling each of the plu-
rality of lighting fixtures such that the motor of the lighting
fixture pivots the lamp carriage assembly of the lighting fix-
ture to a preprogrammed angle, the light output of the one or
more lamps of the lamp carriage assembly of the lighting
fixture changes to a preprogrammed percentage light output
between 0% and 100%, or both.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a top and two sides of a
rectangular box-like housing that can be utilized with the
embodiments of the lighting fixture of the present invention
described hereinafter;

FIG. 2 is a bottom up view of the housing of FIG. 1 in
accordance with one embodiment of the present invention;

FIG. 3 is an exploded perspective view of the housing and
the lamp carriage shown in FIG. 2;

FIG. 4 is a section taken along lines IV-1V in FIG. 2;

FIG. 5 shows the clockwise rotation of the lamp carriage
assembly shown in FIG. 4;

FIG. 6 shows the counterclockwise rotation of the lamp
carriage assembly shown in FIG. 4;

FIG. 7 is a bottom up view of the housing of FIG. 1 in
accordance with another embodiment of the present inven-
tion;

FIG. 8 is a partially exploded perspective view of the hous-
ing and the lamp carriage shown in FIG. 7;

FIG. 9 is a cross-section taken along lines IX-1X in FIG. 7;

FIG. 10 shows the counterclockwise rotation of the right
lamp carriage assembly of FIG. 9 while the left lamp carriage
assembly remains in its home position;

FIG. 11 shows the clockwise rotation of the right lamp
carriage assembly of FIG. 9 while the left lamp carriage
assembly remains in the home position;

FIG. 12 shows the counterclockwise rotation of the left
lamp carriage assembly of FIG. 9 while the right lamp car-
riage assembly remains in the home position;

FIG. 13 shows the clockwise rotation of the left lamp
carriage assembly of FIG. 9 while the right lamp carriage
assembly remains in the home position;

FIG. 14 shows the clockwise and counterclockwise rota-
tions of the left and right lamp carriage assemblies shown in
FIG. 9;

FIG. 15 shows the counterclockwise and clockwise rota-
tions of the left and right lamp carriage assemblies shown in
FIG. 9;

FIG. 16 shows another embodiment of the present inven-
tion wherein the lamp is comprised of a number of LEDs;

FIG. 17 is a section taken along lines XVII-XVII in FIG.
16;

FIG. 18 shows another embodiment of the present inven-
tion where the lamp is comprised of one or more LED strips;

FIG. 19 is a section taken along XIX-XIX in FIG. 18;

FIG. 20 is a schematic diagram of a control system for
controlling the rotation of a number of lamp carriage assem-
blies and/or the amount of light output by the lamps thereof of
anumber of different lighting fixtures in accordance with the
present invention; and

FIG. 21 is an illustration of a number of lighting fixtures
displayed by the control system of FIG. 20 on the visual
display of FIG. 20, including for each lighting fixture an icon
and a status block, and further illustrating a virtual control
panel including virtual slides, scene icons and a store icon
produced on the visual display of FIG. 20 under the control of
the software program controlling the control system of FIG.
20.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will be described with reference to
the accompanying figures where like reference numbers cor-
respond to like elements.
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The present invention is directed to a lighting fixture that is
configured to be mounted above a ceiling.

With reference to FIG. 1, a first embodiment lighting fix-
ture 2 includes a housing 4 in the form of a rectangular
box-like structure that includes a pair of sides 6-1 and 6-2 held
in spaced relation by a pair of spaced ends 8-1 and 8-2. An
optional top 10 can cover the top edges of sides 6-1 and 6-2
and ends 8-1 and 8-2.

An optional housing 12 can be coupled to any side or end
othousing 4 of lighting fixture 2 to act as a dust and protective
cover for one or more motors, one or more motor control
circuits, and/or an AC-to-DC power supply to be described
hereinafter.

Inthe embodiment of lighting fixture 2 shown in FIG. 1, the
length 14 of sides 6 is longer than the length 16 of ends 8.
However, this is not to be construed as limiting the invention
since it is envisioned that the lengths 14 of sides 6 and the
lengths 16 of ends 8 can be any suitable and/or desirable
length. In the embodiment of lighting fixture 2 shown in FIG.
1, housing 4 defines a longitudinal axis 18 that extends
through ends 8-1 and 8-2.

With reference to FIG. 2 and with continuing reference to
FIG. 1, in accordance with the first embodiment, housing 4
includes in an interior 20 thereof visible through an opening
22 in the bottom of housing 4 a single lamp carriage 24 that
includes a lens 26 that faces away from optional top 10 of
housing 4.

With reference to FIG. 3 and with continuing reference to
FIGS. 1 and 2, lamp carriage 24 includes a lamp carriage
assembly 28 that defines a pivot axis 30, described in detail
hereinafter, which runs parallel with longitudinal axis 18 of
housing 4 when lamp carriage 24 is mounted in an assembled
state into interior 20 of housing 4.

Lamp carriage 24 includes a reflector 32 and an end plate
34 coupled to lamp carriage assembly 28. End plate 34 sup-
ports at least one lamp holder 36. Atleast one lamp support 38
is affixed to reflector 32 adjacent an end thereof opposite lamp
holder 36. Lamp carriage 24 further includes a lens frame 40
coupled to lamp carriage assembly 28 and configured to sup-
port lens 26 spaced from reflector 32. Lamp carriage 24 also
includes a pivot bracket 42 that includes a shaft 44 that
projects through a hole 46 in an end of lamp carriage assem-
bly 28. Pivot bracket 42 is affixed to the end of lamp carriage
assembly 28 so that shaft 44 does not rotate. A gear 48 is
fixedly coupled for non-rotation to the portion of shaft 44 that
projects through hole 46 in the end of lamp carriage assembly
28.

Lamp carriage 24 further includes a housing cover 50
which is coupled to top 10 and a pair of housing dome inserts
52-1 and 52-2 that co-act with housing cover 50 to form a
dome-shaped structure in the interior 20 of lighting fixture 2
wherein lamp carriage assembly 28 is held for rotation (de-
scribed hereinafter) within said dome-shaped structure.

In use of lighting fixture 2, each lamp holder 36 is mated
with the mating electrical connection end of a lamp 54. Each
lamp holder 36 and lamp 54 has mating connectors that
enable electrical power to be supplied to lamp 54 via lamp
holder 36 in a manner known in the art. While FIG. 3 shows
lamp 54 as being in the form of a fluorescent lamp, this is not
to be construed as limiting the invention since it is envisioned
that lamp 54 in the form of a fluorescent lamp can be replaced
with a plurality of LEDs that perform the same function. The
end of lamp 54 opposite lamp holder 36 is held in place by
lamp support 38 whereupon lamp 54 is held in fixed relation
within lamp carriage assembly 28.

Where each lamp 54 is a fluorescent lamp, lighting fixture
2 includes a fluorescent lamp ballast 56 coupled to top 10 in
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a space defined between top 10 and one of the housing dome
inserts 52. Ballast 56 is coupled to one or more lamp holders
36 via suitable electrical wiring 59 that facilitates the supply
of electrical power from ballast 56 to each lamp 54 that is
plugged into a lamp holder 36.

The end of shaft 44 that extends through gear 48 is received
forrotation in a non-rotating bushing 58 supported by side 8-1
ot housing 4. The end of lamp carriage assembly 28 opposite
gear 48 is pivotally secured to end 8-2 in any suitable or
desirable manner that enables lamp carriage assembly 28 to
pivot about pivot axis 30 in a manner to be described herein-
after.

A motor 60 is coupled to gear 48 via a meshing gear 62
which is coupled to a shaft 64 of motor 60 for rotation there-
with. Motor 60 can be fixedly supported to end 8-1 of housing
4 by any suitable and/or desirable means, such as, without
limitation, a bracket 66. In one embodiment, motor 60 is
coupled to an output of a motor control unit 68 which can be
controlled to controllably rotate shaft 64 and, hence, gear 62
in a clockwise or counterclockwise direction. Motor control
unit 68 is coupled to receive electrical power from an AC-to-
DC power supply 70 which is operative for converting incom-
ing AC electrical power into DC electrical power that motor
control unit 68 can utilize to controllably rotate shaft 64 of
motor 60 in a clockwise direction, or a counterclockwise
direction, or both clockwise and counterclockwise directions
as deemed suitable and/or desirable. Motor 60, motor control
unit 68, and power supply 70 are desirably mounted to side
8-1 of housing 4 in any suitable and/or desirable manner, and
housing 12 is coupled to side 8-1 of housing 4 covering motor
60, motor control unit 68, and power supply 70.

With reference to FIG. 4 and with continuing reference to
FIGS. 1-3, the end of lamp carriage assembly 28 opposite
gear 48 pivots about a pivot 72 through which pivot axis 30
passes. F1G. 4 shows lamp carriage 24 in a “home” position
where light output by lamp carriage 24 in response to illumi-
nating each lamp 54 thereof is generally directed in the direc-
tion shown by arrow 74. In response to motor 60 receiving
suitable electrical power from motor control unit 68, motor 60
can cause lamp carriage 24 to rotate from the home position
shown in FIG. 4 in a clockwise direction to, for example, the
position shown in FIG. 5 where light output by lamp carriage
24 in response to illumination of each lamp 54 thereof is
directed generally in the direction shown by arrow 76. Also or
alternatively, motor 60 can be controlled by motor control
unit 68 to cause lamp carriage 24 to rotate in a counterclock-
wise direction to, for example, without limitation, the posi-
tion shown in FIG. 6 where light output by lamp carriage 24
in response to illumination of each lamp 54 thereofis directed
generally in the direction shown by arrow 78.

With reference to FIGS. 7 and 8 and with continuing ref-
erence to FIGS. 1-6, in another embodiment lighting fixture
2', the single lamp carriage assembly 28 shown in FIGS. 2-6
can be replaced with two lamp carriages 28' disposed side-
by-side in housing 4 in the manner shown in FIGS. 7 and 8 to
form lamp carriage 24'.

Differences between lamp carriage assembly 28 shown in
FIG. 3 and each lamp carriage assembly 28' shown in FIG. 8
can optionally include: each lamp carriage assembly 28' and
its corresponding reflector 32, lens frame 40', and lens 26' can
be narrower than the counterpart components 28, 32, 40, and
26 shown in FIG. 3; and each lamp carriage assembly 28' can
carry a single lamp 54 versus the plurality, e.g., two, lamps 54
carried by lamp carriage assembly 28 shown in FIG. 3. How-
ever, it is envisioned that lamp carriage assembly 28 shown in
FIG. 3 can alternatively carry a single lamp 54 instead of the
two lamps 54 illustrated.
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In the embodiment shown in FIGS. 7 and 8, each lamp
carriage assembly 28' is coupled to its own motor 60 via its
own gears 48 and 62 for independent rotation of said lamp
carriage assembly 28' about its pivot axis 30'. Hence, each
lamp carriage assembly 28' is independently rotatable about
its pivot axis 30" via its respective motor 60. Alternatively, the
pair of lamp carriage assemblies 28' shown in FIG. 8 can be
coupled to a single motor 60 in a manner (not shown) that
enables both lamp carriage assemblies 28' to be rotated
together in the same direction or opposite directions about
their respective pivot axes 30'.

As shown in FIG. 8, end 8-1' is different than end 8-1 in
FIG. 3 to facilitate mounting of two motors 60 and two motor
control units 68 thereto. Power supply 70 can be provided for
supplying power to both motor control units 68. Housing 12
can be attached to end 8-1' to cover both motors 60, both
motor control units 68, and power supply 70. Lighting fixture
2' shown in FIG. 8 can also include a pair of ballasts 56, with
each ballast 56 coupled to one of the lamps 54 in one of the
lamp carriage assemblies 28'. Alternatively, a single ballast 56
can be coupled to the lamps 54 in both of the lamp carriage
assemblies 28'.

With reference to FIG. 9 and with continuing reference to
FIGS. 7 and 8, under the control of their respective motors 60,
each lamp carriage assembly 28' can be positioned in its
“home” position shown in FIG. 9 wherein light output by each
lamp carriage assembly 28' in response to illumination of the
corresponding lamp 54 travels generally in a direction shown
by arrows 74'. Each lamp carriage assembly 28' is rotatable by
its corresponding motor 60 about its pivot axis 30". The pivot
axis 30" of each lamp carriage assembly 28' is defined by the
shaft 44 of one of the pivot brackets 42 installed in one of the
bushings 58 and the pivot point 72, which can be any suitable
and/or desirable arrangement that enables said lamp carriage
assembly 28' to pivot about its pivot axis 30'.

With reference to FIGS. 10-15 and with continuing refer-
ence to FIG. 9, under the control of its respective motor 60,
each lamp carriage assembly 28' can be independently piv-
oted about its pivot axis 30'. For example, as shown in FIG.
10, under control of the motor 60 coupled thereto, the right
lamp carriage assembly 28' can be rotated counterclockwise
about its pivot axis 30', to output light generally in the direc-
tion shown by arrow 7R’ in response to illumination of lamp
54 thereof, while the motor 60 associated with the left lamp
carriage assembly 28' can be controlled whereupon said left
lamp carriage assembly 28' is in the home position outputting
light generally in the direction shown by arrow 74' inresponse
to illumination of lamp 54 thereof.

As shown in FIG. 11, the motor 60 coupled to the right
lamp carriage assembly 28' can be controlled to rotate said
lamp carriage assembly 28' clockwise about its pivot axis 30'
to output light generally in the direction shown by arrow 76'
in response to illumination of lamp 54 thereof. At the same
time, the motor 60 coupled to the left lamp carriage assembly
28' of FIG. 11 can be controlled whereupon said left lamp
carriage assembly 28' is in the home position outputting light
in the direction shown by arrow 74' in response to illumina-
tion of lamp 54 thereof.

FIGS. 12 and 13 illustrate the rotation of the left lamp
carriage assembly 28' counterclockwise and clockwise about
its pivot axis 30' to output light generally in the directions
shown by arrows 78' and 76', respectively, while, at the same
time, the right lamp carriage assembly 28' is maintained in its
home position to output light generally in the direction shown
by arrow 74'. In FIGS. 12 and 13, the counterclockwise and
clockwise rotation of the left lamp carriage assembly 28' is
under the control of the motor 60 coupled thereto and the right
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lamp carriage assembly 28' is maintained in its home position
under the control of the motor 60 coupled thereto.

FIG. 14 illustrates the rotation of the left and right lamp
carriage assemblies 28' clockwise and counterclockwise,
respectively, about their respective pivot axes 30' by their
respective motors 60.

Lastly, FIG. 15 illustrates the rotation of the left and right
lamp carriage assemblies 28' counterclockwise and clock-
wise, respectively, about their respective pivot axes 30' by
their respective motors 60.

As canbe seen from FIGS. 9-15, each lamp carriage assem-
bly 28' can, under the control of its respective motor 60, be
rotated clockwise, counterclockwise, or both clockwise and
counterclockwise, independent of the rotation of the other
lamp carriage assembly 28'. While not shown, the left and
right lamp carriage assemblies 28' shown in FIGS. 9-15 can
be pivoted or rotated by their respective motors 60 in the same
direction so that the light output by both of said lamp carriage
assemblies 28' is directed generally in the direction shown by
arrow 74', arrow 76', or arrow 78' in FIGS. 9-15.

Desirably, each motor 60 can rotate the lamp carriage
assembly 28 or 28' coupled thereto to any suitable and/or
desirable position about its respective pivot axis 30 or 30". For
example, the motor 60 coupled to lamp carriage assembly 28
shown in FIG. 4 is capable of rotating said lamp carriage
assembly 28 to any fixed angular rotation position about pivot
axis 30 subject to the length of electrical wiring 59 coupled
between housing cover 50 and lamp carriage assembly 28.
Absent electrical wiring 59, it is conceivable that the motor 60
coupled to lamp carriage assembly 28 can rotate said lamp
carriage assembly 28 to any suitable and/or desirable position
about pivot axis 30. However, in practice, the maximum
clockwise or counterclockwise rotation of lamp carriage
assembly 28 about pivot axis 30 is limited to no more than
about +50 degrees clockwise or counterclockwise from the
home position. Similar comments apply in respect of the
rotation of each lamp carriage assembly 28' shown in FIGS.
7-15.

With reference to FIGS. 16 and 17, each lamp 54 in the
form of a fluorescent lamp can be replaced with a plurality
lamps 54', each in the form of a light emitting diodes (LED)
disposed along the length of pivot axis 30 or 30', as the case
may be. For example, FIG. 16 shows a plurality of lamps 54',
in the form of LEDs, in replacement of each lamp 54, in the
form of a fluorescent lamp, shown in FIG. 8. Hereinafter,
reference number 54' may be used interchangeable with
lamps 54' and LED(s) 54'.

Each lamp carriage assembly 28' shown in FIGS. 16 and 17
includes a single, elongated reflector 80 (shown in phantom)
disposed about LEDs 54' to reflect light output thereby in a
desired direction. Alternatively, each lamp carriage assembly
28' can include two or more reflectors (not shown) with each
reflector associated with one or more, but less than the total
number of LEDs 54' of said lamp carriage assembly 28'.
Hence, each lamp carriage assembly 28' can include any-
where between a single reflector 80 for all of the LEDs 54' and
one reflector per LED 54' as deemed suitable and/or desirable.
Desirably, each LED 54' of each lamp carriage assembly 28'
is coupled to a heat sink 82 disposed on a side of the LED 54'
opposite reflector 80 to dissipate heat generated by the LED
54'. Each LED 54' can be coupled to its own heat sink 82 or
two or more (including all) of the LEDs 54' can be coupled to
a single heat sink 82 which extends along the length of pivot
axis 30" of lamp carriage assembly 28'.

Since lamps in the form of LEDs 54' operate oft DC cur-
rent, the ballasts 56 shown in, for example, FIGS. 3 and 8 can
be replaced with one or more AC-to-DC power supplies 84



US 9,310,037 B2

9

which are coupled to receive incoming AC power and to
convert said AC power into DC power of a suitable voltage for
the operation of each lamp 54' in the form of an LED.

Since the operation of each lamp carriage assembly 28' to
pivot about its pivot axis 30" is the same as is shown in and
discussed above in connection with the embodiment shown in
FIGS. 8-15, the independent pivoting, clockwise and/or
counterclockwise, of each lamp carriage assembly 28' which
includes lamps 54' in the form of LEDs will not be described
herein to avoid unnecessary redundancy.

While the use of lamps 54' in the form of LEDs has been
described with reference to an embodiment of a light fixture
2 that includes two lamp carriage assemblies 28", it is to be
appreciated that each lamp 54, its associated mounting hard-
ware 36 and 38, and ballast 56 in the embodiment of FIG. 3
can be replaced by a number of lamps 54' in the form of LEDs
including one or more reflectors 80, one or more heat sinks 82
and one or more AC-to-DC power supplies 84 of the type
shown in connection with FIGS. 16 and 17. Hence, the dis-
closure herein of any particular type or form of lamp is not to
be construed as limiting the invention.

With reference to FIGS. 18 and 19 and with continuing
reference to FIGS. 16 and 17, instead of replacing each lamp
54 in the form of a fluorescent lamp with a plurality of lamps
54' in the form of standalone LEDs, each fluorescent lamp 54
can be replaced by one or more lamps 54" in the form of LED
strips. Hereinafter, reference number 54" may be used inter-
changeable with lamps 54" and LED strip(s) 54".

Each LED strip 54" includes a plurality of LEDs 92 dis-
posed on a rigid or flexible substrate 94 which desirably
includes a suitable pattern of integral electrical conductors
(not illustrated) to provide electrical power from an AC-to-
DC power supply 84 to each of the LEDs 92 disposed on said
substrate 94. In each of the LED strips 54" shown in FIGS. 18
and 19, a plurality of LEDs 92 is arranged in a single line that
runs parallel with a longitudinal axis of pivot axis 30" of lamp
carriage assembly 28". However, this is not to be construed as
limiting the invention since it is envisioned that LEDs 92 of
each LED strip 54" can be arranged in any suitable and/or
desirable pattern.

In use thereof, the side of each LED strip 54" opposite
LEDs 92 is coupled directly or indirectly to heat sink 82
which acts to dissipate heat generated by LEDs 92 during the
operation thereof to generate light in response to receiving
DC power from an AC-to-DC power supply 84.

Each LED strip 54" can run the complete or partial length
of lamp carriage assembly 28". Alternatively, two or more
LED strips 54" can be positioned end-to-end along the length
of lamp carriage assembly 28". LED strips 54" arranged in
end-to-end relationship can be connected in any suitable or
desirable manner that facilitates each said LED strip 54"
receiving electrical power from AC-to-DC power supply 84.
For example, FI1G. 18 includes four sets of two LED strips 54"
positioned in end-to-end relationship. If desired, the pair of
LED strips 54" comprising each set can be coupled to an
AC-10-DC power supply 84 adjacent the ends of said LED
strips 54" that are positioned adjacent to each other. Also or
alternatively, the ends of each set of LED strips 54" that are
adjacent to each other can have one or more electrical jumpers
95 running therebetween whereupon electrical power from
AC-10-DC power supply 84 can be provided to the pair of
LED strips 54" from the end of the pair of LED strips 54"
adjacent end 8-2 or end 8-1'.

While the use of lamps in the form of LED strips 54" has
been described with reference to an embodiment of a light
fixture 2' that includes two lamp carriage assemblies 28", it is
to be appreciated that each lamp 54, its corresponding mount-
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ing hardware 36 and 38, and ballast 56 in the embodiment of
FIG. 3 can be replaced with one or more lamps 54" in the form
of LED strips coupled directly or indirectly to one or more
heat sinks 82 and one or more AC-to-DC power supplies 84.
Hence, the disclosure herein of any particular type or form of
lamp is not to be construed as limiting the invention.

It is envisioned that each lamp 54, 54', or 54" can be
suitably controlled by either ballast 56 (lamp 54) or AC-to-
DC power supply 84 (lamps 54', 54") in any suitable and/or
desirable manner, including, without limitation, either manu-
ally or via an integrated control system (described hereinat-
ter). In one non-limiting embodiment, each lamp carriage
assembly 28, 28', and 28" is rotatable from its home position
clockwise 50 degrees and counterclockwise 50 degrees in
one-degree increments. However, this is not to be construed
as limiting the invention.

With reference to FIG. 20, it is envisioned that each lamp
carriage assembly 28, 28', and/or 28" of a number of different
lighting fixtures 2/2' can be independently controlled by a
control system 86 via a serial-to-parallel adapter 88 and a
communication hub 90. More specifically, each motor control
unit 68 can be assigned a unique network address whereupon
control system 86 can control each motor 60 coupled to said
motor control unit 68 to rotate each lamp carriage assembly
28, 28', and/or 28" coupled to said motor 60 clockwise, coun-
terclockwise, or both clockwise and counterclockwise inde-
pendently of each other motor 60 rotating its corresponding
lamp carriage assembly or assemblies 28, 28', and/or 28". In
the embodiment illustrated in FIG. 20, lighting fixtures 2/2'
are connected in series with communication hub 90. How-
ever, this is not to be construed as limiting the invention since
it is envisioned that lighting fixtures 2/2' can be connected in
parallel or in any combination of serial and parallel deemed
suitable and/or desirable by one of ordinary skill in the art.

In the embodiment shown in FIG. 20, when it is desired to
pivot or rotate a lamp carriage assembly 28, 28', and/or 28"
clockwise or counterclockwise, control system 86 outputs a
suitable serial data stream that includes the data address of the
motor control unit 68 that powers the motor 60 coupled to said
lamp carriage assembly 28, 28', and/or 28". Serial-to-parallel
adapter 88 converts the serial data output by control system 86
into parallel data. Communication hub 90 then translates said
parallel data into a control data that is dispatched to the motor
control unit 68 of the motor 60 coupled to said lamp carriage
assembly 28, 28', and/or 28" to be rotated or pivoted. In this
manner, control system 86 can control the pivoting or rotation
of'each lamp carriage assembly 28, 28', and/or 28" indepen-
dently of each other.

Also or alternatively, control system 86, serial-to-parallel
adapter 88, and communication hub 90 can be configured to
pivot or rotate two or more or all of the lamp carriage assem-
blies 28, 28', and/or 28" of the lighting fixtures 2/2'in FIG. 18
in the same or different directions (clockwise or counter-
clockwise), either independently or substantially simulta-
neously.

It is also envisioned that control system 86, serial-to-par-
allel adapter 88, and communication hub 90 can also or alter-
natively be operatively coupled to one or more ballasts 56, as
provided, and/orto one or more AC-to-DC power supplies 84,
as provided, to control the fully on, or fully off, or percent-on
operation of the respective lamp(s) 54, 54', and/or 54"
coupled to said one or more ballasts 56 and/or said one or
more AC-t0-DC power supplies 84. To this end, it is envi-
sioned that one or more ballasts 56 and/or one or more AC-to-
DC power supplies 84 can be independently controlled by
control system 86 via serial-to-parallel adapter 88 and com-
munication hub 90. More specifically, each ballast 56 and/or
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each AC-to-DC power supply 84 can be assigned a unique
network address whereupon control system 86 can control the
state of lamp(s) 54, 54', and/or 54" coupled to said ballast 56
and/or AC-to-DC power supply 84 to be fully on, or fully off,
or partially on.

The capability of a ballast 56 and/or an AC-to-DC power
supply 84 to have a network address can be provided via
network circuitry provided as part of the ballast 56 and/or the
AC-10-DC power supply 84. Also or alternatively, the net-
work address capability of one or more ballasts 56 and/or one
or more AC-to-DC power supplies 84 can be provided by one
or more external network circuits (or cards) 93, with each
external network circuit 93 coupled to one or more ballasts 56
and/or one or more AC-to-DC power supplies 84. Each net-
work circuit 92, albeit an external network circuit or a net-
work circuit that is part of a ballast 56 and/or an AC-to-DC
power supply 84, can be assigned a unique network address
that can be addressed by control system 86 via serial-to-
parallel adapter 88 and communication hub 90, and can
include, either alone or in combination with one or more
ballasts 56 and/or one or more AC-to-DC power supplies 84
coupled to said network circuit 92, additional circuitry as
required to enable control system 86 to control the fully on, or
fully off, or partially on state, e.g., without limitation, 15% on
to 90% on, of one or more lamp(s) 54, 54', and/or 54".

It is envisioned that under the control of a software pro-
gram, control system 86 can control the pivoting or rotation of
each lamp carriage assembly 28, 28', and/or 28" and/or the
fully on, or fully off, or partially on state of each lamp 54, 54',
and/or 54" coupled to control system 86 via serial-to-parallel
adapter 88 and communication hub 90 in any suitable and/or
desirable manner. For example, under the control of the soft-
ware program, control system 86 can cause each of one or a
number of lamp carriage assemblies 28, 28', and/or 28" to
rotate or pivot to a desired position. Simultaneously or inde-
pendently, control system 86, operating under the control of
the software program, can cause each of one or a number of
lamps 54, 54', and/or 54" to assume a fully on state, or a fully
off state, or a partially on state.

In one example, under the control of a first thread of execu-
tion of the software program, and starting from a state where
each lamp carriage assembly 28, 28', and/or 28" is in its home
position with all of the lamps 54, 54', and/or 54" in their fully
on states, control system 86 can be activated to control the
pivoting of one or more of said lamp carriage assemblies 28,
28', and/or 28" and the light output (fully on, or fully off, or
partially on) of each of one or more lamps 54, 54', and/or 54"
of said one or more lamp carriage assemblies 28, 28', and/or
28" for, e.g., a video conference application—where, for
example, light is directed in a direction other than the direc-
tion the light is directed when each lamp carriage assembly
28, 28', and/or 28" is in its home position, and the output of a
subset of the lamps 54, 54', and/or 54" is controlled to be fully
off, fully on, or partially on.

Upon completion of the video conference, each lamp car-
riage assembly 28, 28', and/or 28" can be rotated or pivoted
back to its home position and the output of each of lamp 54,
54', and/or 54" can be returned to its fully on state by control
system 86 which can be activated under the control of a
second thread of execution of the software program. Each
such thread of execution of the software program can be
programmed into control system 86 and independently
selectable via a human machine interface of control system 86
(described hereinafter). In this way, the pivoting or rotation of
a plurality of lamp carriage assembly 28, 28', and/or 28" and
the output (fully on, fully off, or partially on) of each lamp 54,
54', and/or 54" of said plurality of lamp carriage assembly 28,
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28', and/or 28" can be automatically controlled by control
system 86 in concert in any suitable and/or desirable manner
that facilitates the realization of a number of different scene
lighting arrangements by the lamps 54, 54', and/or 54" of said
lamp carriage assemblies 28, 28', and/or 28".

With reference to FIG. 21 and with continuing reference to
FIG. 20, control system 86 can include an integral display
(not shown) or can be coupled to a remote display 96 via a
wired or wireless connection 98. Under the control of the
software program, control system 86 can display on display
96 a virtual representation 100 of one or more lighting fixtures
2/2" under the control of control system 86. Desirably, each
lighting fixture 2/2' is depicted by an icon 102 on virtual
representation 100. Each icon 102 represents a single lighting
fixture 2/2' of the type discussed above that can be controlled
by control system 86. Where virtual representation 100
includes a plurality of icons 102 representing a plurality of
lighting fixture 2/2', e.g., icons 102-1-102-11 representing
eleven different lighting fixtures 2/2', the relative arrange-
ment and orientation of the plurality of icons 102 on virtual
representation 100 desirably corresponds to the arrangement
and orientation of the physical lighting fixtures 2/2' repre-
sented by said icons 102 to facilitate the intuitive individual
control of each lighting fixture 2/2' represented by its corre-
sponding icon 102 in the manner to be described hereinafter.
However, this is not to be construed as limiting the invention.

It is envisioned that virtual representation 100 can also
include one or more additional icons that represent physical
objects in proximity to the physical lighting fixtures 2/2'
represented by icons 102. These additional icons can repre-
sent a table, chairs, doors, windows, and the like. However,
the inclusion of these additional icons on virtual representa-
tion 100 is optional and is not to be construed as limiting the
invention.

Optionally, each icon 102-1-102-11 can include a status
block 104-1-104-11 for displaying the status of the lighting
fixture 2/2' associated with said icon 102. Under the control of
the software program, control system 86 can have each status
block 104 display operating parameters of the lighting fixture
2/2' represented by the corresponding icon 102. For example,
without limitation, status block 104-1 can display the percent
on status of one or more lamps of the lighting fixture 2/2'
associated with icon 102-1 between 0% and 100%, and/or can
display the rotational state of one or more lamp carriage
assemblies 28, 28', and/or 28", e.g., £50°, of the lighting
fixture 2/2' associated with icon 102-1.

Desirably, the software program controlling control sys-
tem 86 is responsive to the activation of each icon 102 in any
suitable and/or desirable manner, such as a finger touch, a
stylist touch, or the selection of a computer generated pointer
icon, to display a virtual control panel 106 on display 96. For
example, in response to the selection of icon 102-1 in any
suitable and/or desirable manner, the software program con-
trolling control system 86 causes a virtual control panel 106-1
to be displayed on display 96. In one non-limiting embodi-
ment, virtual control panel 106-1 can include a first virtual
slide 108 for controlling the on-off or percent on state of one
or more lamps of one or more lamp carriage assemblies 28,
28', and/or 28" of the lighting fixture 2/2' associated with icon
102-1, and a second virtual slide 110 for controlling the
positive and negative rotation (from the home position) of one
or more lamp carriage assemblies 28, 28', and/or 28" of the
lighting fixture 2/2' associated with icon 102-1. In the case
where icon 102-1 represents a lighting fixture 2 having a
single lamp carriage assembly 28, 28', or 28", virtual control
panel 106-1 can be limited to displaying first virtual slide 108
and second virtual slide 110 as shown in FIG. 21. However,
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whereicon 102-1 represents a lighting fixture 2' having two or
more lamp carriage assemblies 28, 28', and/or 28", virtual
control panel 106-1 can display for each said lamp carriage
assembly 28, 28', and/or 28" first and second virtual slides
108, 110. For example, if a lighting fixture 2' associated with
icon 102-1 includes two lamp carriage assemblies 28, 28',
and/or 28", virtual control panel can include for one of said
lamp carriage assemblies a first pair of virtual slides 108, 110
and can include for the other of said lamp carriage assemblies
a second set of virtual slides 108, 110. However, this is not to
be construed as limiting the invention since it is envisioned
that a single set of virtual slides 108 and 110 can be utilized
for simultaneously controlling the on-off or percent on state
of'each lamp and the rotation of each lamp carriage assembly
of the lighting fixture 2' associated with icon 102-1.

Once the on-off or percent on state of each lamp and the
rotation of each lamp carriage assembly of the lighting fixture
2/2" associated with icon 102-1 have been set as desired,
virtual control panel 106-1 can be removed from virtual rep-
resentation 100 in any suitable or desirable manner, such as,
without limitation, by selecting icon 102-1 a second time.
Hence, the first selection of icon 102-1 will cause virtual
control panel 106-1 to be displayed in virtual representation
100 while the second selection of icon 102-1 will remove
virtual control panel 106-1 from virtual representation 100. In
a similar manner, each other icon 102-2-102-11 can be indi-
vidually selected to display a corresponding virtual control
panel 106 that can be utilized for controlling the on-off or
percent on state of one or more lamps and/or the rotation of
one or more lamp carriage assemblies of the lighting fixture
2/2" associated with said icon 102.

Optionally, under the control of the software program,
control system 86 can also display on display 96 one or more
scene icons 112 and a store icon 114 that can be utilized for
programming the on-off percentage of one or more lamps
and/or the rotation of one or more lamp carriage assemblies of
the lighting fixtures 2/2' represented by icons 102-1-102-11.
For example, following the adjustment of the on-off percent-
age of each lamp and/or the rotation of each lamp carriage
assembly of each lighting fixture 2/2' represented by an icon
102 of virtual representation 100 to a desired state in the
manner described above, store icon 114 can be selected in any
suitable or desirable manner followed by the selection of, for
example, scene 1icon 112-1, whereupon the on-off or percent
on state of each lamp and the rotation state of each lamp
carriage assembly is stored in a memory of control system 86
in connection with the scene one icon 112-1 for subsequent
retrieval. Thereafter, when it is desired to have the on-off or
percent on state of all of the lamps and the rotational states of
all of the lamp carriage assemblies of the lighting fixtures 2/2'
represented by icons 102-1-102-11 set to the scene 1 pro-
grammed state, scene 1 icon 112-1 is selected in any suitable
or desirable manner. In response to selecting scene 1 icon
112-1, control system 86 recalls from its memory the on-off
or percent on state of each lamp and recalls from its memory
the rotational state of each lamp carriage assembly of each
lighting fixture 2/2' represented by icons 102-1-102-11 and
causes said lamps and lamp carriage assemblies to assume
said recalled states.

Hence, as can be seen, the on-off or percent on state of each
lamp and the rotational state of each lamp carriage assembly
of each lighting fixture 2/2' represented by an icon 102 of
virtual representation 100 can be programmed into control
system 86 for subsequent retrieval. Desirably, a number of
different on-off or percent on states of the lamps and the
rotational states of the lamp carriage assemblies of the light-
ing fixtures 2/2' associated with icons 102-1-102-11 can be
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programmed into control system 86 via individually select-
able scene icons 112 by first selecting store icon 114 and then
selecting the corresponding scene icon 112 for subsequent
retrieval and setting in response to activating the correspond-
ing scene button by itself. In this manner, a number of difter-
ent lighting scenes can be stored in control system 86 for
quick retrieval and setting of the on-off or percent on state of
each lamp and the rotational state of each lamp carriage
assembly of the lighting fixture 2/2' associated with icons
102-1-102-11. For example, control system 86 can be pro-
grammed such that in response to selecting scene 1 icon
112-1, all of the lamps of the lighting fixtures 2/2' associated
with icons 102-1-102-11 assume their fully-on states and the
lamp carriage assemblies associated with said lighting fix-
tures 2/2' assume their home positions (directing light directly
downward). In contrast, the scene 2 icon 112-2 can be pro-
grammed whereupon in response to selecting the scene 2 icon
112-2, the on-off or percent on state of one or more lamps
and/or the rotational state of one or more lamp carriage
assemblies of the lighting fixtures 2/2' associated with icons
102-1-102-11 assume different state(s) than the state(s) asso-
ciated with scene one icon 112-1. Hence, different combina-
tions of on-off or percent on state of the lamps and/or the
rotational states of the lamp carriage assemblies of the light-
ing fixtures 2/2' associated with icons 102-1-102-11 can be
programmed into control system 86 for quick retrieval in
response to selecting one of the scene icons 112.

The present invention has been described with reference to
the preferred embodiments. Obvious modifications and alter-
ations will occur to others upon reading and understanding
the preceding detailed description. It is intended that the
invention be construed as including all such modifications
and alterations insofar as they come within the scope of the
appended claims or the equivalents thereof.

The invention claimed is:

1. A lighting fixture comprising:

a housing;

at least one lamp carriage assembly disposed inside the

housing and supporting one or more light emitting
diodes coupled to a heat sink; and

at least one motor coupled between the housing and the

lamp carriage assembly, said motor operative for pivot-
ing the lamp carriage assembly relative to the housing
about a pivot axis of the lamp carriage assembly,
wherein the heat sink and an open side of the housing are
positioned on opposite sides of the pivot axis of the lamp
carriage assembly.

2. The lighting fixture of claim 1, wherein the motor is
operative for pivoting the lamp carriage assembly under the
control of a controller which controls the motor via wired, or
wireless, or both wired and wireless communication.

3. The lighting fixture of claim 1, wherein the motor is
operative for pivoting the lamp carriage assembly about its
pivot axis in a first direction, a second direction, or both the
first and second directions.

4. The lighting fixture of claim 1, wherein two lamp car-
riage assemblies are disposed side-by-side in the housing.

5. The lighting fixture of claim 4, wherein each lamp car-
riage assembly is pivotable about its pivot axis in a first
direction, a second direction, or both the first and second
directions independently of each other lamp carriage assem-
bly.

6. The lighting fixture of claim 5, wherein two motors are
coupled between the two lamp carriage assemblies and the
housing, with each motor coupled between one of the lamp
carriage assemblies and the housing.
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7. The lighting fixture of claim 1, further including:

areflector disposed in the lamp carriage assembly such that
light output by at least one of the one or more light
emitting diodes is directed by the reflector toward the
open side of the housing.

8. The lighting fixture of claim 1, wherein:

the housing is a rectangular box-like structure having the
open side; and

the lamp carriage assembly supports the one or more light
emitting diodes to output light via the open side of the
housing.

9. A lighting fixture comprising:

a housing defining an axis;

afirst lamp carriage assembly supported inside the housing
for pivoting about a pivot axis of the first lamp carriage
assembly that is parallel with the axis of the housing;

one or more light emitting diodes carried by the first lamp
carriage assembly, wherein the one or more light emit-
ting diodes carried by the first lamp carriage assembly
are coupled to a first heat sink; and

afirst motor coupled between the housing and the first lamp
carriage assembly and operative for pivoting the first
lamp carriage assembly relative to the housing about the
pivot axis of the first lamp carriage assembly, wherein
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the first heat sink and an open side of the housing are
positioned on opposite sides of the pivot axis of the first
lamp carriage assembly.

10. The lighting fixture of claim 9, further comprising:

a second lamp carriage assembly supported inside the
housing for pivoting about a pivot axis of the second
lamp carriage assembly that is parallel with the axis of
the housing;

one or more light emitting diodes carried by the second
lamp carriage assembly, wherein the one or more light
emitting diodes carried by the second lamp carriage
assembly are coupled to a second heat sink; and

a second motor coupled between the housing and the sec-
ond lamp carriage assembly and operative for pivoting
the second lamp carriage assembly relative to the hous-
ing about the pivot axis of the second lamp carriage
assembly, wherein the second heat sink and the open
side of the housing are positioned on opposite sides of
the pivot axis of the second lamp carriage assembly.

11. The lighting fixture of claim 10, wherein each lamp

carriage assembly is pivotable about its pivot axis in a first
direction, a second direction, or both the first and second
directions independently of the other lamp carriage assembly.
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